Chemical properties of the histidine residue of secretin: evidence for a specific intramolecular interaction.
Secretin has a single histidine residue located at the amino terminus which plays a crucial role in its biological activity. The chemical properties, viz. pK and reactivity, of the alpha-amino and imidazole groups of this residue were determined at a secretin concentration of 10(-6) M in 0.1 M KCl at 37 degrees C. Competitive labelling using tritiated 1-fluoro-2,4-dinitrobenzene (DNP-F) as the labelling reagent was the experimental approach employed. The alpha-amino group was found to have a pK value of 8.83 and a reactivity 5-times that of the alpha-amino group in the model compound, histidylglycine. For the imidazole function a pK value of 8.24 and a reactivity 26-times that of the imidazole function in histidylglycine was found. Both these groups in secretin had pK values which were shifted one pK unit higher than in histidylglycine, but like the model compound the reactivity of the imidazole function was still linked to the state of ionization of the alpha-amino group. These observations are interpreted as evidence for the existence of a major conformational state in dilute aqueous solution in which the amino-terminal histidine of secretion is interacting with a negatively charged carboxyl group.